Amyloid fibrils of mammalian prion protein induce axonal degeneration in NTERA2-derived terminally differentiated neurons.
Defects in axonal transport and synaptic dysfunctions are associated with early stages of several neurodegenerative diseases including Alzheimer's, Huntington's, Parkinson's, and prion diseases. Here, we tested the effect of full-length mammalian prion protein (rPrP) converted into three conformationally different isoforms to induce pathological changes regarded as early subcellular hallmarks of prion disease. We employed human embryonal teratocarcinoma NTERA2 cells (NT2) that were terminally differentiated into neuronal and glial cells and co-cultured together. We found that rPrP fibrils but not alpha-rPrP or soluble beta-sheet rich oligomers caused degeneration of neuronal processes. Degeneration of processes was accompanied by a collapse of microtubules and aggregation of cytoskeletal proteins, formation of neuritic beads, and a dramatic change in localization of synaptophysin. Our studies demonstrated the utility of NT2 cells as valuable human model system for elucidating subcellular events of prion pathogenesis, and supported the emerging hypothesis that defects in neuronal transport and synaptic abnormalities are early pathological hallmarks associated with prion diseases.